Toluene impairs learning and memory, has antinociceptive effects, and modifies histone acetylation in the dentate gyrus of adolescent and adult rats.
Toluene misuse usually initiates at an early age when the central nervous system is still immature, causing deleterious effects such as cognitive impairment. Epigenetic regulatory mechanisms have been proposed to explain long-term changes involved not only in memory, but also in toluene's actions. The aim of this study was to evaluate the effects of acute and chronic toluene exposure on learning, memory and histone acetylation in the rat hippocampus during two stages of life: adolescence and young adulthood. Because the memory tests used in this work involved object exploration and the perception of a noxious stimulus, general activity and nociception tests were also conducted. Acute and chronic toluene inhalation impaired learning, short-term and long-term memory in an object-recognition test and in an inhibitory avoidance task in both groups of age. This effect was concentration-dependent and occurred even at low toluene concentrations (1000, 2000 ppm) that were otherwise non-effective. Acute toluene inhalation produced antinociception, and tolerance to this effect developed after chronic exposure. Histone acetylation in the dentate gyrus showed differences depending on the histone, treatment and age: a single toluene exposure increased H4 acetylation in adolescents and young adult rats, whereas chronic exposure decreased H3 acetylation, but only in adults. In conclusion, this work provides evidence of toluene-induced impairment on learning, short- and long-term memory in adolescent and young adult rats, and shows that even a single toluene exposure can induce epigenetic modifications in the rat hippocampus.